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ABSTRACT

Introduction: One of the basic competencies to become a professional nurse is clinical performance. Therefore, many studies
use tools modified and supplemented by Choi to measure the clinical performance of nursing students, but there is no tool to
measure the core competencies of nursing students.

Kunsan Co[[ege of Nursing, Gunsan,)eo”abukfdo, South Korea; *VISION Co”ege qf)eory'u,)eovy’u,)eo[[abuk»do, South Korea; 5'qukwamg
Health Science Univers ity, ]ksan,)eo“abukfdo, South Korea.

Aim/Objectives: This methodological study tested the reliability and validity of a self-report instrument measuring the core
competencies of nursing students. Internal consistency, reliability, and construct validity were assessed using confirmatory and
exploratory factor analysis.

Methods: Questionnaire data was collected from 249 nursing students at four universities in J province, South Korea, from
August 20 to September 30, 2020.

Results: The core competencies showed reliable internal consistency, with a Cronbach’s alpha of 0.90 for the total scale. Factor
loadings of the 32 items on seven subscales ranged from 0.53 to 0.88, and three factors explained a total variance of 66.22%.
The seven subscales model was validated by confirmatory factor analysis (root mean square residual <0.05, comparative fit
index >0.90).

Conclusions: The results demonstrate that the instrument is useful in measuring the core competencies of nursing students.
Key Words: Factor analysis, Professional competence, Validation study, Seven subscales model, Core potencies, Confirmatory and

exploratory factor

INTRODUCTION

Necessity of Research

In addition to the paradigm shift in the fourth industrial revo-
lution and future education, interest in the clinical perfor-
mance ability of nursing students is increasing in medical
institutions with a view to hiring talented people with pro-
fessional capabilities. To support and manage the quality of
nursing education and the performance of nursing students,
the Korea Nursing Education Evaluation Institute provides
education to strengthen the core practical skills necessary
for clinical sites through learning in an outcomes-oriented
education system.! Accordingly, the Korea Nursing Educa-
tion and Evaluation Institute suggests seven core competen-
cies that nursing students should have at the time of gradu-
ation: liberal arts and major knowledge and nursing skills,

communication and cooperation skills between specialized
fields, critical thinking skills, legal and ethical responsibility,
leadership, research performance, and global health policy
change response skills.? The core competencies proposed by
the Korea Nursing Education and Evaluation Agency com-
pose the basic competency necessary to become a profes-
sional nurse.

One of the basic competencies to become a professional
nurse is clinical performance. Therefore, many studies use
tools modified and supplemented by Choi® to measure the
clinical performance of nursing students, but there is no tool
to measure the core competencies of nursing students. The
Korea Collegiate Essential Skills Assessment (K-CESA) is
a competency-based curriculum that consists of communica-
tion; global; resource, information, and technology utiliza-
tion; comprehensive thinking; interpersonal; and self-man-
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agement competencies.* As each school has changed into a
core competency-oriented curriculum to cultivate compe-
tent human resources, research on developing and validat-
ing core competency diagnostic® and measurement tools for
college students is actively being conducted. In particular,
the core competency measurement tool developed by Park
and Song® which measured the core competencies of college
students, is based on the core competencies of K-CESA and
includes communication competencies suitable for analyz-
ing the characteristics of domestic college students. The core
competency measurement tool developed by Park and Song®
reflects the changing needs of society and includes creative
thinking and social ethics competencies, which are personal
competencies.

Research Purpose

This study aims to confirm the validity and reliability of
the tool created by Park and Song®, which includes the core
competency measurement tool of K-CESA developed at the
national level, to determine its appropriateness as a core
competency measurement tool for nursing students. Once
confirmed, this tool can be used as basic data to identify
the core competency level of nursing students in the future
and promote the development of competency enhancement
programs for each level. The purpose of this study is to
verify the validity and reliability of the core competency
measurement tool for college students developed by Park
and Song.®

MATERIAL AND METHODS

Study Design

This was a methodological study to verify the validity and
reliability of the core competency measurement tool devel-
oped by Park and Song® to assess the basic competencies re-
quired for becoming a professional nurse in the Department
of Nursing.

Research Subjects

According to Munro’, the research sample size should be at
least 10 times the number of the measurement tool questions.
Moreover, Jackson® stated that a structural equation model,
which includes a measurement model for a verifiable fac-
tor analysis, requires a sample of at least 200 respondents.
Following Munro’, and considering the tool’s composition
of 10 general characteristics, core competencies, and clinical
performance items, the current study required a sample of
at least 120 respondents. The structural equations, including
measurement models for verifiable factor analysis, met their
application criteria as they required a sample size of at least
200 respondents.

Research Tools

Core Competencies: To measure the core competencies of
nursing college students, a core competencies measure-
ment tool developed by Park and Song®; see also Munro?)
was used. The tool measures six sub-competencies: seven
items to assess knowledge information utilization compe-
tency, nine for leadership (self-development, organizational
cooperation), 10 for creative thinking (analysis, creative
thinking), seven for global, seven for communication, and
eight for social ethics (social problem understanding, ser-
vice). Each item is rated on a five-point Likert scale, ranging
from 1 point (“not at all””) to 5 points (“very much so”)—the
higher the score, the higher the core competency. Cronbach’s
a was .95 for overall competency; .83 for communication,
global, and creative thinking; .84 for knowledge utilization;
0.82 for leadership; and 0.81 for social ethics.

Clinical performance ability: To verify the criterion validity
between the core competency measurement tool and nursing
students’ clinical performance, we used the clinical perfor-
mance measurement tool developed by Lee et al.?, modi-
fied and supplemented by Choi?®, and based on Schwirian’s
Six-Dimension Scale.!® Clinical performance is measured
across five sub-domains, with nine items for professional
development, six for interpersonal/communication, eight for
education/cooperation, 11 for nursing skills, and 11 for nurs-
ing process. Each item is scored on a five-point Likert scale
ranging from 1 point (“not very good”) to 5 points (“very
good”); a higher score indicates higher clinical performance.
Reliability was established in the original study® with a Cron-
bach’s o value of .96, and .92 in Choi’s’ study.

Data Collection and Analysis Method

Tool Development: To measure the core competencies of
nursing students, the author provided written permission
(via e-mail) for the use of the tool developed by Park and
Song.% Of the sub-competencies measured by the original
tool, knowledge information utilization competency was
changed to evidence-based practical competency, and social
ethics competency to nursing ethics competency, based on
the expert opinions of three professors.

To verify the validity of the core competency tool for nursing
students, a group of experts, each with more than 10 years’
clinical experience, and two PhD graduates verified the con-
tent feasibility index (CFI) of each item.!! Each question was
analyzed on a four-point Likert scale, ranging from 4 points
for “very appropriate” to 1 point for “not appropriate at all.”
Following verification of the content validity, only questions
with a content validity coefficient of 0.8 or higher were se-
lected'?. The final 48 questions were composed of key com-
petency measurement items, based on expert opinions of the
terminology, vocabulary, and other content.
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Twenty preliminary surveys were conducted with nursing
students to verify the questions’ clarity and ease of under-
standing, and the appropriateness of the questioning method.
There are no clear criteria for the required sample sizes of
preliminary surveys, but 20-30 people are generally consid-
ered sufficient.'® (Figure 1)

Data Collection: Data collection was conducted from Oc-
tober 26, 2020, to November 30, 2020. The purpose and
method of the study were explained to the participants, and
the study was conducted after obtaining their consent. The
time required for completing the questionnaire was 10-15
minutes.

Data Analysis: The collected data was analyzed using IBM
SPSS/WIN 23.0 and AMOS WIN 21.0.

1) Participants’ general characteristics were analyzed us-
ing frequency, percentage, mean, and standard devia-
tion.

2) The content validity index was measured and analyzed
to verify content validity.

3) Item analysis for the construct validity verification
was performed through normality verification, using
the mean, standard deviation, skewness and kurtosis
for each item, the corrected all-item correlation coef-
ficient, and reliability when removing items.

4) Exploratory factor analysis (EFA) for construct valid-
ity verification was conducted by performing the Kai-
ser—Meyer—Olkin (KMO) and Bartlett sphericity tests,
and calculating eigen values, explanatory power, and
loading values using principal component analysis and
Varimax rotation with SPSS 23.0.

5) Confirmatory factor analysis (CFA) for the construct
validity verification was performed using AMOS 21.0
to obtain absolute fit index (AFI), incremental fit in-
dex (IFI), average variance extracted (AVE), and con-
struct reliability (CR).

6) Pearson’s correlation coefficients were used to verify
criterion validity.

7) The internal consistency for reliability verification
was confirmed using Cronbach’s a coefficient.

Ethical Considerations

This study was conducted after approval by the Joint Insti-
tutional Bioethics Committee (IRB No: 2020-1133-003) to
protect the participants, along with other ethical considera-
tions. After the purpose and method of the study had been ex-
plained directly to all participants, they completed a consent
form to indicate their voluntary participation. Participants
were assured that they could withdraw from the study at any
time, and that they would not be disadvantaged by doing so.
The questionnaire was completed anonymously, and partici-
pants were assured that their responses would not be used for
any purpose outside the study scope. A small compensation
was provided after they had completed the questionnaire.

RESULTS

General Characteristics of the Participants

Participants’ general characteristics are summarized in Table
1.

Item Analysis of the Tool

For the item analysis of the tool, the mean, standard devia-
tion, skewness, and kurtosis of each item were evaluated.
The original tool uses a 5-point Likert scale and consists of
48 items. The average score of each question was in the range
of 2.58 to 4.27, and the standard deviation was 0.62 to 1.18.
The skewness and kurtosis of each question were less than
the standard +1.97 at the 5% significance level, satisfying
normality.'* If the correlation coefficient between each item
and all items is less than 0.30'4, the contribution within the
scale is evaluated as low. In this study, the correlation coef-
ficient ranged from .38 to .71, which met the criteria without
any items that lowered the reliability of the tool.

Factors Influencing the Health-Related Quality
of Life

The factors affecting the subjects’ health-related quality of
life, multiple regression analysis was performed by select-
ing the general characteristics and the health-related char-
acteristics that were significant in the crossover analysis as
independent variables. Among the factors that had a signifi-
cant influence on the subjects’ health-related quality of life,
male sex (p=0.042) and lower age (p=0.008) were associated
with higher quality of life, while poor subjective health sta-
tus (p<0.001), limitation of activity (p<0.001), and >60 work
hours per week (p=0.002) were associated with decreased
quality of life. The F-value representing the fit of the model
was 13.02 (p<<0.001). Thus, the model was suitable and the
explanatory power of the model was 39.1% (Table 3).

Validity of the Tool: Construct Validity

Exploratory Factor Analysis: To conduct EFA for the con-
struct validity verification, 44 items were used in the analysis
except for one item removed through item analysis. To con-
firm the appropriateness of the factor analysis of the meas-
ured data, the KMO and Bartlett sphericity tests of standard
relevance were performed.

As a result of performing the KMO test and the Bartlett
sphericity test to determine the suitability of the sample,
factor analysis was applied with sufficient evidence that it
was not a unit matrix (KMO=0.89, y2=4329.37, p<0.001).
Analysis of the factor rotation using the main factor method
confirmed that the number of factors with an eigen value
of 1.00 or more was 7, and the number of factors in the
sharply gentle elbow point was 7. To select items that rep-
resent the meaning of each factor well, items with a com-
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monality of 0.40 or more and a maximum factor load of
0.50 or more were selected!®. By repeatedly checking the
commonality and factor loading amount, a total of 16 items
were deleted, and there were no more items to be deleted
before confirming the final items. As a result of the EFA,
the factor loading amount of all items was 0.50 or more,
and 66.22% of the total variance was explained. Therefore,
seven factors explaining 66.22% of the total variance, and
a core competency measurement tool for nursing college
students with 32 questions, was confirmed. By factor, the
first factor was nine questions with an eigen value of 4.90
and an explanatory variance of 15.29%, and the second fac-
tor was five questions with an eigen value of 3.44 and an
explanatory variance of 10.75%. The third factor was five
questions with an eigen value of 3.07 and an explanatory
variance of 9.58%, and the fourth factor was four ques-
tions with an eigen value of 2.92 and an explanatory vari-
ance of 9.12%. The fifth factor had an eigenvalue of 2.54
and 7.74% for the explanatory variance. The eigen value
was 2.20 for the 6th factor with an explanatory variance
of 6.88%, and the 7th factor had an eigen value of 3.21
with an explanatory variance of 6.67% (Table 2). The fac-
tors derived through the EFA were named as concepts that
could imply the content of each factor. The first factor was
named evidence-based practical competence and related
to information for solving nursing problems, as well as
evidence-based professional knowledge and skills neces-
sary for nursing. The second factor was named leadership
competence, and related to cooperation with members
and organizations to solve problems. The third factor was
named creative thinking competence and concerned the ex-
ploration of various alternatives for problem-solving, and
analyzing the cause of problems. The fourth factor was
named global competence, and concerned various experi-
ences with globalization and the ability to communicate in
various languages. The fifth factor was named nursing eth-
ics competence, and related to the interest and practice in
solving social disadvantages and problems. The sixth fac-
tor was named communication competence, and considered
communication and conversation with others. The seventh
factor was named as self-management competence, relating
to whether goals and plans for work can be established and
implemented (Table 3).

Criterion-Related Validity

Reliability of the Instrument: The correlation between high
reliability and validated clinical performance ability was
analyzed to verify the criterion validity for the core com-
petencies of nursing students. The correlation coefficient
between the core competency and clinical performance of
nursing students showed a significant positive correlation in
this study (r=.70, p <.001) (Table 4).

DISCUSSION

This study verified the validity and reliability of the tool de-
veloped by Park and Song® to measure the core competency
of nursing students. Our results confirmed the measure to be
suitable for assessing the core competency of nursing stu-
dents. In addition, the tool showed a high correlation with
clinical performance, thus securing criterion validity.

Seven factors were derived from this study. The first, “ev-
idence-based practice competency,” comprised nine items,
including “I can analyze the knowledge and information
needed for nursing by myself.” Its explanatory power was
15.29%, the highest among the factors. Evidence-based
practice competency is based on evidence-based practice for
patient safety, improvement of nursing quality, and profes-
sional practical nursing, involving exploring and critically
analyzing the best evidence for nursing problems that may
occur in clinical practice'®, as well as the provision of com-
petent nursing care.

The second factor, “leadership competency,” was derived
from five items, including “I communicate actively with my
team members to carry out their work,” and “I actively par-
ticipate to solve the difficulties of my organization.” Lead-
ership competency is an essential factor in building a team
to achieve nursing goals, which is required to respond in-
novatively to the rapidly changing health care industry, and
to achieve the goals of nursing organizationseffectively!®. It
is desirable to develop nursing leadership in nursing students
so that these skills can be exerted in performing their duties
and roles as nurses.

The third factor, “creative thinking competency,” was de-
rived from five items, including “When I face a difficult task
to solve, I look for alternatives.” As the paradigm of nursing
changes from job-centered to competency-centered, nurses
must approach the problems they face in a new way, create
and implement various solutions, and adapt nursing practices
to the characteristics and patterns of each patient. It is the
competency of nurses that must be developed for this pur-
pose.’

The fourth factor, “global competency,” was extracted from
four items, including “I can communicate with foreigners in
one or more foreign languages (English, Japanese, Chinese,
etc.).” It involves knowledge of culture, language, and global
dynamics, as well as cross-cultural communication capabili-
ties.!® It is considered a necessary skill in nursing.

The fifth factor, “nursing ethical competency,” was derived
from three items including “I encourage people around me to
volunteer,” and “I am interested in serving others.” In caring
for patients with nursing problems, it is necessary to under-
stand the rights of the patients based on bioethical principles
and nurses’ moral character and virtue'®. Therefore, nursing
ethics competency is a very important factor in the ability
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to assess and practice independently, serving others, and ex-
plaining the importance of service to others as the basis of
human-centered nursing.

For the sixth factor, “communication competency,” three
items were derived, including “It is not difficult for me to
understand others’ thoughts in conversations with friends
or parents.” It is necessary to identify the needs of various
participants in the nursing field; identify problems; provide
physical nursing, emotional support, education and coun-
seling; and cooperate with health care professionals and ex-
change information®. In addition, to solve the problems of
nursing recipients, communication with guardians and health
care workers is an essential factor, and operating the cur-
riculum as a required subject in nursing colleges is a basic
competency required for subject learning.

For the seventh factor, “self-management competency,”
three items were extracted, including “If I plan something, I
can put it into practice.” The self-management competency
of college students refers to the pursuit of knowledge, skills,
and abilities that students set as their own personal goals.?
As such, to acquire the necessary abilities and qualities for
one’s life and career, self-management competency can lead
to a self-directed life and the ability to make plans for certain
tasks, and to put them into practice.

This study confirmed the validity and reliability of the core
competency measurement tool. Hence, it can be used as a
basic tool to identify and evaluate the core competency level
of nursing students, thus producing competent nurses who
faithfully perform their roles and duties as health care work-
ers. In addition, it can be used to collect basic data to develop
and effectively implement educational programs — as part of
both standardized curriculums and non-curricular courses —
to improve the core competencies of nursing students and
nurture future nursing talents.

CONCLUSION AND SUGGESTIONS

This study was conducted to verify reliability and validity of
the core competency measurement tool® developed for meas-
uring the core competencies of nursing students. Through
this study, it is expected that universities will support cus-
tomized learning activities based on the core competencies
of nursing students, and that this instrument will be used as
basic data to raise the core competency level of nursing stu-
dents. Fostering future nursing talent is important to cope
with the rapidly changing medical field, which requires con-
stant efforts and attention to improving nursing students’ ca-
pabilities in various fields such as educational institutions
and clinical nursing.

The limitation of the participants of the study was that they
were nursing students from four universities located in one

region. Therefore, it is suggested that it is necessary to con-
firm the research results by expanding into a wider range of
participants and samples.

ACKNOWLEDGMENTS

Authors acknowledge the immense help received from the
scholars whose articles are cited and included in references
of this manuscript. The authors are also grateful to authors /
editors / publishers of all those articles, journals, and books
from where the literature for this article has been reviewed
and discussed. The authors are also grateful to the partici-
pants who helped with this study.

Source of funding: None
Conflict of Interest: None

Authors’ Contribution: All authors contributed equally to-
wards the data collection, data analysis & compilations.

REFERENCES

1. Kang SJ, Jeon EY. Relationship between core competencies,
self-efficacy, and clinical nursing performance of nursing
students. Korea Vocational Competency Research Institute.
2015;18(3):151-78. doi: 10.36907/krivet.2015.18.3.151

2. Korean Accreditation Board of Nursing. Nursing education ac-
creditation guidelines. Symposium conducted at the explanatory
meeting of the 2012 Nursing Education Accreditation Evalua-
tion. Seoul: Korea; 2012.

3. Choi MS. A study on teaching efficiency and clinical per-
formance capability for clinical practical education of nurs-
ing students [Master’s thesis].Seoul: Ewha Womans Uni-
versity Graduate School of Clinical Health Sciences; 2005.
URL:https://www.riss.kr/search/detail/Detail View.do?p_mat
type=be54d9b8bc7cdb09&control no=9b422c¢31221fb433&
keyword=clinical%20nursing%20education%20and%20clini-
cal%20competency%20in%?20nursing%?20students%20%20
%EC%9D%B4%ED%99%94

4. SonYM, Song CY, Lee HJ. A study on the support for core com-
petency of Korean students in collegiate level. Korean Research
Institute for Vocational Education & Training. Sejong-si: Korea;
2015.

5. Kim HY, Min KS, Jung JY. A study on the development and
validation of college students’ core competency diagnos-
tic tools-Focused on the case of University ALib Educ Res
2018;12(3):63-87. URL:https://www.kci.go.kr/kciportal/ci/
sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.
artild=ART002358327

6. Park SJ, Song YS. Development of university student core
competency diagnosis tool according to university speciali-
zation. Korea Vocational Competency Research Institute.
2016;19(2):79-107. doi: 10.36907/krivet.2016.19.2.79

7. Munro BH. Statistical methods for health care research. 4th ed.
New York (NY): Lippincott Williams & Wilkins; 2001. p. 477.

8. Jackson DL. Revisiting sample size and number of parameter es-
timates: Some support for the N: q hypothesis. Struct Equ Model
2003;10(1):128-41. doi: 10.1207/S15328007SEM1001_6

.
N Int J Cur Res Rev | Vol 14 « Issue 09 « May 2022



10.

I1.

12.

13.

14.

Hwang et al: Nursing students’ core competencies

Lee WH, Kim CJ, Yoo JS, Heo HK, Kim KS, Lim SM. A study
on developing measurement tool for clinical performance ability
of nursing students. Nurs J Yeonsei 1991;13:17-29.

Schwirian PM. Evaluating the Performance of Nurses: A Mul-
tidimensional Approach. Nurs Res 1978;27(6):347-51. doi:
10.1097/00006199-197811000-00004

Lynn MR. Determination and quantification of content va-
lidity. Nurs Res 1986;35(6):382-5. doi: 10.1097/00006199-
198611000-00017

Lee EO, Lim NY, Park HA, Lee IS, Kim JI, Bae JY, et al. Nurs-
ing research and statistical analysis. 4th ed. Paju: Soomoonsa;
2009.ISBN: 978-89-304-2319-9. URL:http://www.soomoonsa.
co.kr/book/detail.php?bookSeq=352&s_keyword=%EA%B0%
84%ED%98%B8%EC%97%B0%EA%BS5%AC

Tak JK. Psychological testing: An understanding of develop-
ment and evaluation method. 2nd ed. Hakjisa; 2003. p. 414.
URL:https://www.hakjisa.co.kr/subpage.html?page=book
book info&bidx=84

Woo JP. Structural equation model concept and understand-
ing. Seoul: Hannare Publishing Co.; 2012. p. 160-370. ISBN:
9788955661248 94310. URL:https://www.hannarae.net/other/
prd_search.php?ptype=view&prdcode=1409260012&catcode=
000000&page=1&catcode=&grp=&brand=&orderby=&search
opt=&searchkey=&prdname=%B1%B8%C1%B6%B9%E6%C
1%A4%BD%C4&info_valuel=%BF%EC%C1%BE%C7%CA

Table 1: General Characteristic of Participants (n=249)

Characteristics

Gender

Age (year)

Religious

Marital status

Student classification

Living status

Grade point average (GPA)

Categories

Female
Male

Single
Married

3rd year
4th year

With family
With relative
With friend
Alone

Dormitory

=4.0
3.0~<4.0

<3.0

15.

16.

17.

18.

19.

20.

Fineout-Overholt E, Williamson KM, Kent B, Hutchinson AM.
Teaching EBP: Strategies for achieving sustainable organiza-
tional change toward evidence based practice. Wrldv Evid Base
Nurs 2010;7(1):51-3. doi: 10.1111/j.1741-6787.2010.00185.x
Bae SH, Park JS. The recognition of achievement and impor-
tance of nursing program outcome among nursing students. J
Korea Acad Soc Nurs Educ 2013;19(2):203-14. doi: 10.5977/
jkasne.2013.19.2.203

Kang SY, Kim HJ. Creative ability factors influencing nursing
students’ problem solving process. J Korea Acad Ind Coop Soc
2012;13(3);1122-8. doi: 10.5762/KAIS.2012.13.3.1122
Papadopoulos I, Tilki M, Ayling S. Cultural competence in ac-
tion for CAMHS: Development of a cultural competence assess-
ment tool and training programme. Contemp Nurse 2008;28(1—
2):129-40. doi: 10.5172/conu.673.28.1-2.129

Vryonides S, Merkouris A, Charalambous A, Tsangari H, Pa-
pastavrou E. To what extend does the type of ethical climate
may predict missed nursing care in hospitals. Proceedings of the
1st Rancare Conference. Limassol: Cyprus; 2017.

Seo, JH, Sul, HD, Song, HS, Lee, HS. Organiza-
tion Behavior. Ist ed. Seoul: Han Kyung Sa; 2018. p.
439. ISBN: 9788968441691. URL:http://www.han-
kyungsa.co.kr/bbs/board.php?bo_table=book1&wr_
1d=284&sca=%B0%E6%BF%B5%C7%D0%20/%20
%C0%CE%BB%E7%20/%20%C1%B6%C1%F7

n (%) Mean+SD

209 (83.9)
40 (16.1)
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80 (32.1)
169 (67.9)

235 (94.4)
14 ( 5.6)
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Table 1: (Continued)

Characteristics Categories n (%) Mean+SD
Extracurricular activities None 142 (57.0)
1 79 (31.7)
>2 28 (11.2)
Reason for choosing the program Aptitude 87 (34.9)
Advice 51 (20.5)
Employment rate 95 (38.2)
Admission scores 1 ( 4.4)
Others 5(2.0)
University satisfaction Satisfied 98 (39.3)
Moderate 115 (46.3)
Dissatisfied 36 (14.4)

Note. SD=Standard deviation

Table 2: Exploratory Factor Analysis (N=249)

Factor/Di- Items Mean+SD Component Corrected item- Cronbach’s
mension 3 4 " total correlation

Evidence-  28.1 can analyze the knowl- 3.82+0.71 0.793 0.69

based edge and information needed

for nursing by myself.

Practice 29. I can analyze the knowl- 3.87t0.74  0.738 0.67
Competency edge and information needed
(Factor1)  for nursing through various

channels.

27. I try to gather expertise in ~ 3.79+0.86  0.672 0.63
areas that I am interested in
besides nursing knowledge.

25. I can understand gen- 3.95+0.63  0.670 0.66
eral nursing knowledge and
skills.

42. I can judge right from 3.89+0.73  0.660 0.67
wrong about nursing prob-
lems.

0.90

26. I can find the information  4.00+0.63  0.652 0.60
necessary to carry out nursing
activities.

31. I can select the necessary 3.83+0.67 0.626 0.58
information from the available

information to solve nursing

problems.

43. 1 try to figure out what 3.85+0.73  0.540 0.63
causes nursing problems.

30. I try to integrate a lot of 3.74+0.66  0.529 0.56
the information I have col-

lected for nursing.

Total 3.85+0.52

|
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Table 2: (Continued)

Factor/Di- Items Mean+SD Component Corrected item- Cronbach’s
mension total correlation
3 4 7

Leadership 36. 1 communicate actively 3.92+0.83 0.787 0.86
Competency with my team members to

carry out their work.
(Factor 2) 40. I actively participate in 3.97+0.77 0.776 0.60

solving the difficulties of my

organization.

38. When I work, I tend to 4.04+0.74 0.734 0.50

work in cooperation with

others.

35. As a member of my group, 3.75+0.90 0.727 0.50

I try to communicate first,

even if I am not familiar with

the group members.

37. I share my information 4.04£0.70 0.709 0.59
with my team members to

carry out the work of my

group.
Total 395+0.64
Creative 15. When I proceed with the ~ 3.85%0.76 0.727 0.55 0.84

Thinking  work, I check from various
perspectives to see if there

Competency are any problems.

(Factor3)  19. When I face a difficult 3.96+0.72 0.714 0.57
task to solve, I look for alter-
natives.
18. I think of various waysto ~ 3.89+0.73 0.713 0.61
solve a problem.
16. When I find a problem 3.90+0.77 0.695 0.61

while I'm working on it, I
analyze the cause of the
problem.

23. I predict what the results  3.90+0.70 0.582 0.53
will be based on the informa-
tion given.
Total 3.90+0.57
Global Com- 9. I can communicate with 2.70%1.13 0.876 0.44 0.86
petency foreigners in one or more
foreign languages (English,
(Factor4)  Japanese, Chinese, etc.).
10. I can acquire professional ~ 2.58+1.12 0.840 0.44
knowledge in one or more
foreign languages (English,
Japanese, Chinese, etc.).
8.1 can read simple sen- 3.18+1.07 0.825 0.48
tences in foreign languages
(English, Japanese, Chinese,
etc.).
12. | try to gain various expe-  3.45+1.00 0.675 0.56
riences to become a talented
person in a globalized era.

Total 2.98+0.90
Nursing 48. I encourage people 3.06+1.18 0.877 0.45 0.88
Ethical around me to volunteer.

47. I am practicing volun- 3.35£1.09 0.863 0.63

Competency teerism to help the socially
(Factors)  disadvantaged.

46.1am interested in serving  3.73+1.02 0.845 0.51
others.
Total 3.38+0.99

= l—————— |
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Table 3: (Continued)

Factor/Di- Items Mean+SD Component Corrected item- Cronbach’s
mension 7 total correlation

Communi- 6. It is not difficult formeto  4.27+0.66 0.783 0.50 0.79
cation understand others’ thoughts

in conversations with friends

Competency ©F parents.

(Factor 6) 7. When I disagree with oth-  4.1920.67 0.742 0.54
ers, | can listen to the other
person's side of the story and
come to an agreement.
5. I can communicate my 4.27+0.64 0.666 0.56
thoughts in conversation
with others.

Total 4.24%0.55
Self-man-  33.If I plan something, [ can  3.75+0.90 0.804 0.51 0.77
agement put it into practice.
32. I make a plan before | 3.82+0.90 0.787 0.40
Competency start something.
(Factor 7) 34. When I'm done, I check 3.74+0.87 0.723 0.52
the level of achievement.
Total 3.77+0.72
Eigen value 4.90  3.44 3.07  2.92 254 220 221 0.92
Explained variance (%) 1529 1075 9.58 9.12 7.94 6.88 6.67
Total explained variances (%) 15.29 26.04 35.62 44.74 52.68 59.56 66.22

Note. SD=Standard deviation

Table 3: Confirmatory Factor Analysis (n=249)

. . Standardized Factor (1)
Dimensions No . o
estimate (B) 3 4
28 0.84 0.5 9.29
29 0.80 0.20 9.06
27 0.69 0.38 8.29
Evidence-based %5 0.75 017 8.73
Practice Compe- 42 0.70 0.27 8.37 1 0.65 0.92
tency 26 0.69 0.21 8.30
31 0.34 0.27 7.84
43 0.62 0.33 7.71
30 0.56 0.30 -
36 0.85 019  13.57
40 0.80 0.21 12.77
Leadership Com-
petency 38 0.66 0.31 10.35 0.59 1 0.68 0.91
35 0.67 0.44 10.46
37 0.76 0.21 -
15 0.69 0.30 8.80
19 0.75 0.23 9.28
Creative Think- 8 o o o o . ) 66 o
ing Competency 75 23 93 73 -49 . 9
16 0.76 0.25 938
23 0.62 0.30 -

.~
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Table 3: (Continued)
. . Standardized Factor (r)
Dimensions . SE
estimate (B)
9 0.87 0.32 10.92
Global Compe- 10 0.78 0.49  10.27
tenc 0.36 0.17 0.33 1 0.57 0.84
y 8 0.79 0.44 10.31
12 0.66 0.57 -
48 0.84 0.42 14.08
gg;j;t%e?gcs 47 0.90 022 1474 036 034 027 030 1 0.68 0.86
46 0.79 039 -
6 0.79 0.17 10.46
Communication
Competency 0.73 0.21 9.97 063 0.55 064 0.21 0.20 1 0.75 0.90
0.72 0.20 -
Self-manage- 33 0.83 0.22 9.72
ment Compe- 32 0.65 0.47 8.76 0.47 0.49 044 024 026 037 1 0.60 0.82
tency 34 0.71 0.37 -

Model fit: x>=793.7 (p<.001), x2 /df=1.79, RMR=0.04, RMSEA=0.06, CFI=0.91, IFI=0.91, TLI=0.90
AVE=Average Variance Extracted, CR=Composite Reliability

Table 4: Correlation between Core Competency and Clinical Competency (N=249)

Core Competency

Factor1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7
r (p)
Clinical 0.70 0.69 0.51 0.50 0.33 0.38 0.43 0.34
Competency (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001)
[ am ] Steps ures (Detailed |
Model of - P()o(e oomé):fl;n;igs 6lool 4;or university students|
p Approval of scale (Park and , 2016); 48 items.
specification | - Submit application for use via e-mail
[ scale | [ - Core competencies tool for nursing students; |
evaluation Preliminary scale 32 items
and development - Content: Validity evaluation by 3 experts and
refinement revision of 2 sub-competencies
S;?;;;“ Content v: alid_ity test - F;ce valx:gyn(::r;l_ln)'g Evaluated by 5 expert
test by expert review 2 clinical experts): CVI
Development of preliminary 32 items ‘
Ir‘:«:?ew Pilot survey [ Nursing students (N = 20) 1
Main survey [ Nursing students (N = 249) \
. | - MeansSD in items, skewness & kurtosis, inter-|
5;'::‘:‘”" item correlation
- Deleting an item: Cronbach's a coefficient
- KMO & Bartlett test, orthogonal factor
Construct Y | Rotati scree table, ei &
| e
le:l iy | z;";,rs‘g - Naming factors in factor analysis ‘
Confirmatory | - Absolute fit index: x%(p value), RMSEA, RMR
factor analysis | - fit index: IFI, CFI, TLI
[- Convergent validity: Pearson correlation test |
Criterion-related validity (CCINS vs clinical competence)
| - Discriminant Validity: AVE, CR
:f::ab""y ‘ Internal consistency ’ Cronbach'’s a coefficient ’
Final ‘ Optimization of final scale (7 32 tems) ’

Figure 1: Research flow diagram.

¥SD=standard deviation, CVI=Content validity index, KMO=Kaiser-Meyer-Olkin, RMSEA=Root mean square error of approxi-
mation, RMR=Root mean square residual, IFI=Incremental Fit Index, CFI=Comparative Fit Index, TLI=Tucker-Lewis Index,
AVE=Average variance extracted, CR=construct reliability, CCINS: Seven factors (Core competencies, see Table 4)
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